particularly in small and median-sized enterprises (SMEs). Small and medium enterprises are the most important sector to improve the economy of every country.
The open innovation (OI) is a process of distribution of innovation whose prime function is to manage the flow of knowledge within and outside of the organization, whereas the term innovation refers to the development of new or novel ways of sharing knowledge (Chesbrough & Bogers 2015, p. 3) . The inflow and outflow of knowledge are two most important kind of knowledge which underpin the open innovation (Chesbrough & Bogers 2016) . Randhawa (2017) has argued that the open innovation has helped the organizations in creating a synergic relationship between the internal and external source of innovative knowledge. More recently organizations have started involving consumers and other who has immediate stakes in end product development or end product in their innovation process (Randhawa, 2017) . Today, the concept has progressed to include business model innovation and services innovation, in contexts that include multiple collaborations, communities, and entire ecosystems.
R & D department is a key element of open innovation. Basically, R & D department is the basic and necessary element of openness of ideas as well as also one of the resources as an external actor (Chesbrough, 2003) . Incorporation of external knowledge and maximization of internal innovations require R & D department. Proper utilization of external knowledge in a final shape of a latest idea requires a good R&D department. It is helpful to generate new ideas within the boundaries of the firm which enhance internal innovation level. Hence, R&D department plays a mediating role to enhance open innovation performance. Therefore, the current study introduces R & D department as a mediating variable between the determinants of open innovation success (external knowledge incorporation, maximization of internal innovation) and firm's open innovation performance. This study carried out to find the determinants of firms open innovation success because literature is rarely discussed the key determinants and rarely documented the issue of low open innovation performance in Malaysian SMEs.
Despite significant contribution in the Malaysian economy, the Malaysian SMEs are struggling in developing and installing open innovation systems, the lower open innovation affecting their overall performance and competitiveness in local as well as international markets. According to the report of global innovation index the Malaysia which since 1980 is an upper-middle-class income country ranked 72 nd in term of business innovation. Kaufmann and Tödtling (2002) stated that the SMEs in Malaysia encountered problems such as poor collaboration with technical institutes and lose focus on research and development which constrained their various innovation activities. Moreover, according to Tehseen et al., (2017) , argued that the SMEs in service sector particularly in retail services are most vulnerable to poor development in open innovation. He continued and argued that slow adaption of innovation and knowledge base systems are among key reason behind this slow growth of open innovation. Based on authors on estimates, due to the above-mentioned issues, Malaysian SMEs are struggling to develop a good open innovation system which could enhance the performance. Not-Invented-Here (NIH) syndrome is created which is one of the crucial determinants to detract SMEs from open innovation adoption (Chesbrough & Crowther, 2006; Spithoven, Vanhaverbeke, & Roijakkers, 2013) .
Various studies discussed open innovation in SMEs (see, for instance, Christensen et al., 2005; Hassan, Iqbal, Malik, & Ahmad, 2018; Lecocq & Demil, 2006; Parida, Westerberg, & Frishammar, 2012; Van de Vrande et al., 2009) , however, in rare cases any comprehensive research study carried out to address the issue of low open innovation performance in SMEs. Additionally, in rare cases, any study formally documented the determinants of open innovation success. Therefore, this study is one of the attempt to answer the research question; what are the determinants of open innovation success? Thus, the prime objective of the current study is to examine the effect of external knowledge and internal innovation on firm's open innovation performance in Malaysian SMEs related to the service sector. To achieve the main objectives of the study, below sub-objectives are given: Thus, the current study contributed to the body of knowledge by revealing the real determinants of open innovation success. Moreover, a mediating variable (R&D department) is introduced by the current study.
Literature review
Open innovation is a process in which external knowledge enters in boundaries of a firm to accelerate internal innovation and internal knowledge outflows in the final shape of various ideas which in turn expand the market for external utilization of innovation (Chesbrough, 2006) . According to Lichtenthaler (2008) , open innovation is gateway which connects both outside-in as well as inside-out transfer of different types of technologies and ideas. Open innovation shows that innovative performance can be enhanced by both attaining pieces of knowledge from outside sources as well as employing external paths to commercialize knowledge resources developed internally (Jasimuddin, & Naqshbandi, 2018) . Further, it can be defined as: "open innovation is a system in which internal knowledge and external knowledge are combined to create something new".
As open innovation is an outside-in and inside-out transfer of different types of technologies and ideas, that is why it needs incorporation of external knowledge within the boundaries of the firms which is an outside-in process and maximization of internal innovation to facilitates the inside-out process. To manage external knowledge and internal innovation, R&D department has to play the key role. However, most of the firms face difficulty while maintaining the internal R&D investment (Chesbrough, 2006) . A long time ago, R&D department was considered to be important. According to the Cohen and Levinthal's (1989) , R&D department plays a dual role in the firm's development. Firstly, it develops the firm internally by creating new ideas within the boundaries of the firms and secondly it creates the ability to build up absorptive capacity to track as well as to check developments outside the boundaries of the firm.
The argument broached by Tehseen et al., (2017) shown consistency with the report by Organization for Economic Co-operation and Development (OECD), in which it was reported that more than 60% of the firms in the wholesale and retail industry do not engage themselves in innovation. Many prior studies (De Wit, Dankbaar & Vissers, 2007; Lichtenthaler & Ernst, 2009 ) also argued that majority of the firms are wither not will or not giving due attention to OI. However, the question arises that why firms are not showing interest in open innovation. It is being argued that the SMEs are facing many challenges which are based on external knowledge incorporation (Rodríguez & Lorenzo, 2011) , internal innovation improvement (West & Gallagher, 2006) , motivating spillovers (Güngör, 2011; Sajjad, Eweje & Tappin, 2015) and most importantly intellectual property management (Hagedoorn & Ridder, 2012) . Because of these issues, the SMEs in Malaysia are underperforming, and this, in turn, affects the economic growth of Malaysia. Gómez, Salazar, and Vargas, (2017) , discussing the solution of the issue argued that the issues of low engagement in business innovation can be increased by accelerating the knowledge sharing within and outside of the organization. He continued and argued knowledge sharing as a key factor of a successful open innovation process because external knowledge sharing helps in establishing new knowledge base, whereas the internal knowledge sharing helps in installing a knowledge-based system. Recently McKelvie, Wiklund, and Brattström, (2018) argued that the internal generation of new knowledge promotes various innovation activities (McKelvie, Wiklund, & Brattström, 2018) . Moreover, open innovation is a two-way process in which external knowledge enters in the boundaries of the firm and final ideas go out after licensing (Chesbrough, 2012) . Thus, external knowledge and internal innovation are the essential elements of open innovation. Without these two elements, open innovation is not possible. That is the reason why these two elements were selected for this study. Because the external knowledge is important to generate something internally (Grigoriou, & Rothaermel, 2017) . Both external and internal knowledge are crucial for innovation (Pangarkar, 2018) . However, the proper utilization of external knowledge and maximization of internal innovation requires research and development department (R & D department).
Resource Based View (RBV) demonstrates that firm's success is mainly determined by its internal resources, such as assets and competencies (Umrani, 2016) . Assets or resources of the firm could be tangible as well as intangible (Collis, 1994) . Competencies are intangible, such as skills as well as knowledge (Teece et al., 1997) . In the context of the current study, external knowledge, internal innovation, and R&D department are the resources or assets of SMEs. Therefore, Resource-Based View (RBV) explains that the SMEs could enhance open innovation performance if firms have good resources of internal innovation and external knowledge, and R&D department to finalize the ideas (Fig. 1) . 
Hypotheses development

External knowledge
In the postmodern era of business, the increasing role of innovation and technology in business has merged as biggest challenges. The knowledge management and its importance is among the most debated issues of modern times and considering the importance of innovation in the success of any business, the organizations are installing the knowledge-driven systems (Lehner, 2009; Probst, Raub, & Romhardt, 2010; Fteimi & Lehner, 2018) . The knowledge-based view of firm views the knowledge as one of the most valuable resources of organization (Guile & Fosstenløkken, 2018 : Cohen & Levinthal, 1990 . However, a long-established view of knowledge management considers internally generated knowledge as the biggest contributor to the success of any company and the role of inflow of knowledge is largely ignored.
The innovation has emerged as a biggest competitive tool, the organization has started realizing its importance and open their doors to external knowledge. Consequently, the management of highly specific knowledge of markets, consumers and technologies have emerged as a key to innovation. The role of external knowledge as source of innovation is well documented (Chesbrough, 2003; Chesbrough, 2017; Appleyard et al., 2017) and it is providing organization endless possibilities of opening their innovation process to a well-diversified external source (Gava et al., 2017; Kovács et al., 2015) . The engagement with external partner offers a firm with incentives for accessing her most valuable resources such as complementary knowledge and business innovativeness.
The impact of involvement of external knowledge on the performance of open innovation is ambiguous. A group of studies (West & Bogers, 2014; Brunswicker & Vanhaverbeke, 2015; Ritala et al., 2015) show that the external knowledge improve the performance of open innovation, whereas another group of researchers (Tranekjer & Søndergaard 2013; Knudsen & Mortensen 2011) proposed a negative relation and argued that the increasing openness makes the innovation more expensive. Despite of ambiguous relation, it's a now a validated from the literature that trend of innovation has been changed; now companies are working differently on conceptualization and commercialization due to which the boundaries of companies are becoming permeable (Trott & Hartmann, 2009) . It is observed that a number of external bodies are taking part in the innovation process, such as customers, dealers, suppliers, research related organizations, competitors etc. (Wallin & von Krogh, 2010) . A large amount of external knowledge is mandatory to bring creativity which could lead new ideas (Conboy & Morgan, 2011) . Moreover, SMEs have significant contacts with various sources of external expertise, such as knowledge acquisition, marketing, consultancy, subcontracting etc. (Oakey, 2013) . Oakey (2013) further described that, in principle, external relationships are essential for open innovation, otherwise close innovation system might be enhanced rather than open innovation. According to West & Gallagher (2006) , external knowledge is a key factor of open innovation and it is one of the challenges for open innovation.
Hence, external knowledge is a vital element of open innovation success. As the close model of innovation is transferred to the new model which requires collaboration with external partners like customers, dealers, suppliers, research related organizations, competitors etc. (Abulrub & Lee, 2012; Belussi et al., 2010; Fichter, 2009; Laursen, 2006) . External market knowledge could be the knowledge of customer wants, and needs (McKelvie, Wiklund, & Brattström, 2018) . Therefore, Malaysian SMEs need to strengthen their relations with external partners, suppliers and customers to introduce latest ideas inside the boundaries of the firm to boost up the SMEs' open innovation performance. Thus, it is concluded that:
There is a relationship between external knowledge and firm's open innovation performance.
The, R&D department is important for adequate incorporation of external knowledge. The usefulness and importance of external knowledge are well explained in the last section, however, the way and source of acquisition of this knowledge is yet to discuss. Organizations usually acquire knowledge through a well-equipped R & D department. According to Chesbrough (2003) , the investment in R& D is in direct relation to knowledge acquisition.
Despite of the fact that the R&D departments are playing an important role in the success of any SME, but the management of R&D department in SMEs is different from those in large firms (Oakey, 2013) . In large firm's senior management try to disassociate the R&D from other operation in the firm (Oakey, 2013) . However, like SMEs, the large firms also consider R&D department as a vital department in the development of an open innovation process. Moreover, the primary objective of R&D department is to develop new products (Oakey, 2013) by incorporating external knowledge. Therefore, R&D department plays a mediating role in external knowledge acquisition and firm's open innovation success. Additionally, collaborative R&D department might be one of the ways to accelerate the limited condition of open innovation system by the help of internal R&D projects (Chesbrough, Vanhaverbeke & West, 2006; Inauen & Shenker-Wiki, 2011) .
Hence, without R&D department, utilization of external knowledge is rarely possible. It has the capability to enhance firm's open innovation performance. Therefore, R&D department has a relationship with firm's open innovation performance. Thus, from the above discussion, it is concluded that:
There is a relationship between external knowledge and R&D department. 
Internal innovation
Apart from external knowledge incorporation, internal innovation is also essential for open innovation success. However, internal innovation maximization is one of the crucial challenges for open innovation (West & Gallagher, 2006) . It requires the communication with all stakeholders especially among the employees (de Jong & Den Hartog, 2007) . The inflow of external knowledge required and outflow of internal knowledge needed is a function of the level of internal knowledge any organization process. In an open innovation system firms desire to maintain a balanced blend of in-flow and outflow of knowledge. However, in most of the cases the role of internal knowledge because of firm-specific factors such as internal R&D, a collaboration between employees, management etc. undermine the external knowledge.
Moreover, firms that have joint intention in both internal innovation and external relationships with suppliers, have a stronger effect on innovativeness as compared to other firms (Oke, Prajogo, & Jayaram, 2013) . According to Oakey (2013) , internal R&D of any firm is a major resource by which growth could be attained. Firm's internal know-how generally raises the marginal return with the help of adequate external knowledge incorporation strategies (Cassiman & Veugelers, 2006) . Therefore, with external knowledge incorporation, internal innovation maximization is equally important. According to Chesbrough (2006) SMEs mainly depend on internal R&D activities (Oakey, 2013) . However, it requires investment in R&D department to accelerate internal innovation. It is also observed that the firms that invest more in R&D take more benefits as compared to other firms (Cohen & Levinthal, 1990) . Therefore, to take maximum advantage from internal ideas, internal R&D department is an essential element. Employees' communication generates new ideas which require R&D department to make final shape of different ideas.
Although, according to the recommendations of transaction cost theory, external knowledge achievement could be a substitute for internal R&D investment process (Pisano, 1990; Williamson, 1985) , however, other studies advocate that firm's in-house R&D, as well as external know-how of every firm, are complementary (Cassiman & Veugelers, 2006) . Therefore, investment in R&D department is crucial like external knowledge acquisition.
Most of the firms accelerate R&D department activities within the boundaries of the firms so that the other competitors could not know about their innovative ideas (Hossain, 2012) . This R&D department represents closed innovation as described by Chesbrough (2003) . Conventionally, firms use closed innovation (Alencar, Porter, & Antunes, 2007; Chang, Chen, Hua & Yang, 2006; Lee, Lee & Kim, 2008; Porter, 2005) . However, it does not matter whether R&D department is within the boundaries of the firm because it has the ability to maximize the internal innovation as well as external knowledge acquisition.
Therefore, there is a link between internal innovation and R&D department. R&D department has a major role to enhance internal innovation. Thus, R&D department plays a mediating role in internal innovation and firm's open innovation. Hence, by summing up the discussion, it is concluded that; H 5 : There is a relationship between internal innovation and R&D department. Nonetheless, external knowledge acquisition expediates internal innovation. As external knowledge from stakeholders such as partners, customers, suppliers etc. is valuable to enhance internal innovation (Chesbrough, 2006) . Because open innovation is 'outside-in' and 'inside-out' process to knowledge and technologies, therefore, Thus, the association between external knowledge and internal innovation enhance the open innovation (Chesbrough, 2012). Díaz-Díaz and de Saá Pérez (2014) attempted to explore the relationship between external and internal knowledge sources through 6330 observations from 1266 firms. The author found a significant relationship between external and internal knowledge sources.
Additionally, Choi (2017) identified the determinants of innovation by using a large number of samples of Tunisian manufacturing firms from 1997 to 2007. The author found that both internal and external enhances the firm productivity. Therefore, to carried out the open innovation activities, SMEs require external knowledge acquisition which more important to enhance internal innovations. Hence, below hypothesis is proposed; H 8 : There is a relationship between external knowledge and internal innovations.
Research methodology
Research methodology is one of the major parts of every study to achieve its objectives. The choice of suitable technique for the analysis should be accordance with the type of problem (Hameed et al., 2017) . Therefore, by considering the research problem, objectives and nature of this study, quantitative research approach and cross-sectional design have been selected.
Population and sampling
The current study is based on Malaysian SMEs and managerial staff of these SMEs was selected as the respondents of this study. The managerial staff, we mean only those personnel who are sitting at the managerial position and has an influence on open innovation activities. The SMEs which were listed on the public website(Malaysian SME Business Directory by SME Info Portal) are chosen as a sample of the current study. This list of registered SMEs comprises all categories of business sectors such as manufacturing, services, manufacturing-related services, quarrying, agriculture, services (including Information Communication Technology (ICT), and others. However, this study is only based on those services related SMEs which are listed in Malaysian SME Business Directory by SME Info Portal.
Questionnaires were distributed through mail survey. The 5-point Likert scale was used for data collection. A 5-point Likert-type scale was used to increase response rate and response quality along with reducing respondents' "frustration level" (Babakus & Mangold, 1992) . A 5-point Likert scale ranging from 'strongly agree' to 'strongly disagree' was employed as it has been most recommended by the researchers that it would reduce the frustration level of patient respondents and increase response rate and response quality (Sachdev & Verma, 2004) .
Moreover, area cluster sampling was used to collect the data. Formation of clusters was based on states of Malaysia. Each state was taken as one cluster and from all the clusters, 05 clusters, namely, Kedah, Kuala Lumpur/Selangor, Johor, Sabah, and Terengganu were chosen randomly. As in cluster sampling, we generally make all clusters and then chose few clusters randomly. Therefore, this study comes up with above 05 clusters. After selection of clusters, respondents were chosen randomly from each cluster. Various researchers, for example, Sekaran and Bougie (2016) recommended all these steps for area cluster sampling. Area cluster sampling was selected based on the reason that it is the most cost-effective (Sekaran & Bougie, 2006) and most importantly it is suitable when the population is speared on the wide area because it is adequate to cover the maximum population.
Sample size
The sample size was selected based on Comrey and Lee (1992) inferential statistics. According to this statistic, a sample size of below 50 respondents is a weaker sample, a sample size of 100 respondents is weak, 200 respondents sample size is adequate, 300 is good, 500 is very good, and 1000 is excellent. Therefore, a sample size of two hundred (200) respondents was selected.
Statistical tool
Smart PLS 3 (SEM) was used to analyze the data. Selection of Smart PLS was based on the sample size. In the current study, the response rate was too low.
Only seventy-two (72) valid responses were used to analyze the data. According to Hair, Babin, and Krey (2017) , the complications of a structural model do not need large sample size because "PLS algorithm does not compute all the relationships at the same time." Few prior studies have thoroughly evaluated PLS-SEM with small sample size (e.g., Chin & Newsted 1999; Hui & Wold 1982) . Reinartz, Haenlein & Henseler (2009) revealed that PLS-SEM has the ability to attain high levels of statistical power, even if the sample size is small. Moreover, various studies support that Smart PLS is adequate while analyzing the data with small sample size (see, for example, Goodhue, Lewis & Thompson., 2012; Reinartz et al., 2009; Rigdon, 2016) . Additionally, Table 1 shows the response rate. According to Sekaran (2003) , 30% response rate is sufficient if the data is collected through a mail survey. However, in the current study, the total response rate was 36% which is adequate to proceed with the analysis.
Analysis and results
In the current the analysis is based on two-step approach for reporting PLS-SEM results provide by Henseler et al., (2009) . It is one of the important to the element to state that according to various studies such as Henseler and Sarstedt, (2013) and Hair et al., (2014) , the goodness-of-fit (GoF) index is not appropriate for model validation. It is based on the reason that GoF could not separate the valid and invalid models. Moreover, this evidence was available in a simulated study that was conducted by using PLS path models (Hair, Ringle, & Sarstedt, 2013) . Below Fig. 2 shows the two-step PLS-SEM process.
Measurement model assessment
Measurement model has been analyzed based on PLS-SEM with the help of Smart PLS 3.0 (Ringle, Wende & Becker, 2015) . For the assessment of measurement model, factor loading, composite reliability, Cronbach's alpha, average extracted variance (AVE), and discriminant validity were examined. Figure 3 and Table 2 show the results of the assessed measurement model.
Open innovation as systematically encouraging and exploring a wide range of internal and external sources for innovation opportunities, consciously integrating that exploration with firm capabilities and resources, and broadly exploiting those opportunities through multiple channels (Cohen & Levinthal, 1990 ) such as R & D department. External knowledge comes from customers, suppliers, partners etc. (von Hippel, 1988) , on the other hand, internal innovations are based on this external knowledge and employee capabilities who utilize this knowledge to generate innovations. However, to best utilize external knowledge through internal capabilities of employees, R & D department is most important determinants of open innovation system (Chesbrough, 2006) . Figure 3 shows the factor loading of all the constructs. All the constructs have factor loading of more than 0.8. Factor loading should be at least more than 0.5 to attain the acceptable level of convergent validity (Hair et al., 2010) . Therefore, in this study convergent validity was attained. Table 2 shows the values of factor loading, values of Cronbach's alpha, values of composite reliability and values of AVE. George and Mallery (2003) mentioned that Cronbach's alpha more than 0.7 (α > 0.9) is excellent. In the current study, it is more than 0.9 which is excellent. Moreover, AVE should be equal or more than 0.5 and composite reliability should be 0.7 or above (Fornell & Larcker, 1981; Hair & Lukas, 2014 ). In the current study both AVE and composite reliability is more than acceptable range. Moreover, Table 3 shows that the discriminant validity.
Structural model assessment
After assessment of measurement model, a structural model was analyzed with the help of Smart PLS 3. To achieve this purpose, direct and indirect effect was examined. The hypothesis was confirmed by considering the path coefficient and "t" value. Moreover, R-Squared (R 2 ) and predictive relevance (Q 2 ) were examined.
The current study has five (06) direct hypotheses as shown in Table 4 and Fig. 4 . All direct hypotheses (H 1 , H 2 , H 4 , H 5 , H 7 , H 8 ) were accepted as the t-value was greater than 1.96.
Moreover, PLS (SEM) bootstrapping was selected to observe the mediation effect. Hair et al., (2014) explained that this is one of the suitable techniques while analyzing through the small sample. Moreover, by following the recommendations of Hair et al., (2014) , while examining the mediation effect, the procedure of Hayes (2004, 2008) was followed and the in-direct effect was examined. Hence, the current study analyzed the effect of R&D department as a mediator through Smart PLS 3.0 (Ringle et al., 2015) by bootstrapping method and did the re-sampling of 500 to examine the t-value. Table 5 displays the results of mediation analysis. It is clear that t-value is more than 1.96. Therefore, the mediation effect is significant. Hence, R&D department mediates the relationship. Hence, H 3 and H 6 are accepted. Chin (1998) and Henseler, Ringle & Sinkovics (2009) , it should be greater than zero. Furthermore, Table 7 shows the effect size (f 2 ). Cohen (1988) described that f 2 values of 0.02 are small, 0.15 is moderate and 0.35 is strong. In the current study, the f 2 for all variables are small. Moreover, predictive relevance (Q 2 ) is given below in Table 8 , which is more than zero. As the value of predictive relevance (Q 2 ) should be greater than zero (Henseler, Ringle & Sinkovics, 2009 ).
Research findings and discussion
The purpose of this study was to reveal the major determinants of firm's open innovation performance and to explore the mediating role of R&D department. Therefore, the effect of external knowledge and internal innovation was examined with mediating role of R&D department on firm's open innovation performance in Malaysian SMEs. The direct effect of internal innovation and external knowledge on firm's open innovation performance shows t-value of 2.147 and 2.102, respectively with β-value of 0.256 and 0.228, respectively. These values show a significant positive impact on external knowledge on firm's open innovation performance, internal innovation and firm's open innovation performance. Therefore, increase in internal innovation and external knowledge will enhance the firm's open innovation performance. Moreover, the more the internal innovation and external knowledge, the more the SMEs' open innovation performance. According to findings of West and Gallagher (2006) , maximization of internal innovation and incorporation of external knowledge enhance the open innovation. Therefore, the current study is in line with West and Gallagher (2006) . Furthermore, while examining the effect of internal innovation and external knowledge on R&D department, it is found that t-values are 4.781 and 2.220, respectively with β-values of 0.574 and 0.305, respectively. These values show that both variables internal innovation and external knowledge have a significant positive impact on R&D department. It indicates a direct positive relationship between internal innovation and R&D department, external knowledge and R&D department. Investment in R&D department will enhance the acquisition of Additionally, regarding the relationship between external knowledge and internal innovation, it is found that both have a significant positive relationship with each other with t-value 23.557 and β-0.842. Díaz-Díaz and de Saá Pérez (2014) also found a significant relationship between external and internal knowledge sources. It indicates that external knowledge is a most important element to enhance internal innovation.
Nevertheless, while examining the mediating role of R&D department, it was found that t-value was 1.986 and β-value was 0.234 for external knowledge and firm's open innovation performance. The mediating effect was found to be significant and positive which demonstrated that R&D department mediated the relationship between external knowledge and firm's open innovation performance. On the other hand, t-value was 3.945 and β-value was 0.459 for internal innovation and firm's open innovation performance. Significant mediation effect showed that R&D department mediated the relationship between internal innovation and firm's open innovation performance. Hence, it could be described that R&D department reflects the positive effect of external knowledge and internal innovation on firm's open innovation performance in Malaysian SMEs.
Conclusion
The current study provides indicative evidence that internal innovation and external knowledge enhance the firm's open innovation performance in Malaysian SMEs. Maximum, as well as better utilization of external knowledge and maximization of internal innovation, enhance the firm's open innovation performance. Moreover, it is investigated that adequate utilization of external knowledge and maximum output from internal innovation is rarely possible without R&D department. Therefore, R&D department is essential to expedite the SMEs' open innovation system. Hence, It is recommended that Malaysian SMEs must incorporate external knowledge and maximize internal innovation. Additionally, more investment is required in R&D department. It will automatically boost up the firm's performance. Future research is required to include other variables, such as, intellectual capital (IP) management and motivating spillovers. Moreover, social capital and venture capital could be used as moderating variables in the future research.
